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The purpose of this study was to determine how selected science lessons
accommodated the diverse learning style preferences of first graders in a culturally
diverse classroom. The author examined lessons in the existing science textbook series.
Harcozirt Science Georgia Edition, to analyze to what extent each of the four dominant
learning style preferences (visual, auditory, tactile, and kinesthetic) and the one non-
dominant approach. multisensory, were addressed through science activities. Using a
content analysis research strategy, the author found the following: The majority of
learning styles oriented activities across units focused on visual learning while auditory
activities were among the least frequently noted across units. A summary of the
frequency of learning styles oriented activities by chapters and lessons showed visual
activities well represented in every chapter and lesson while auditory activities were
limited in all chapters and lessons. Across the broad spread of the types of activities.
several chapters and lessons included a preponderance of visual and tactile activities.
Within each learning style category, the frequency of common types of learning styles
activities varied significantly, mostly due to the nature of each activity.
Conclusions based on these findings showed activities for visual learning styles as
the most frequent type of activity noted in the text, multisensory activities using the non-
dominant multisensory approach as the second most frequent type, activities for lactual
learners as the third most frequent type of activity noted across the text, activities for
auditory learners as the fourth most frequent type of activity, and activities for kinesthetic
learners as the least noted type of activity.
A major implication of the study was that teaching and learning science in first
grade would be enhanced if science texts were to provide a more comprehensive and
balanced array of activities to address the styles of learners in each preferred modality.
Further. the study suggests that teachers collaborate with other educators to supplement
existing text activities with teacher-made learning styles activities in areas where certain
activities may be limited.
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Introduction to the Problem
Traditionally, teachers have recognized learning preference differences among
students and have integrated methods, materials, and strategies in their classrooms to
address the diversity. While this practice has been acknowledged for its role in
promoting learning, it has been viewed as too informal to address the complex needs of
diverse youngsters in today’s ever-increasing multicultural society. Researchers who
have done extensive study in the learning styles realm and other proponents of recent
science education reform efforts advocate a change which they maintain will deliver
signiflcantly higher student achievement: teachers should include a learning styles strand
in their science classes. Learning theorists generally agree that curriculum and
instructional strategies should be adapted to accommodate these individual differences
(Burrows-Horton & Oakland. 1997). Furthermore, educators realize that an essential
element in improving the academic success of students is recognizing the way in which
they learn (Collinson, 2000). They believe that all students are capable of learning
science and therefore must be granted the necessary opportunities and conditions for
optimal science learning. The National Science Education Standards (NRC. 1996)
demonstrates as one of its main principles the notion that science for all students and the
curriculum content must be designed to meet the interests, abilities, experiences,
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understandings, and knowledge of students. Guild (1994) states that accepting diversity
in learning styles is accepting the belief that all students can learn (Ballone, & Czerniak.
2001).
Initially, according to Kirby (1979), the term “learning style” came into use when
researchers began looking for ways to combine presentation and materials to match the
needs of each learner. Learning style, generally thought of as a broader concept when
compared to cognitive style, may include cognitive as well as affective and physiological
style. Although there are many different ways to define a person’s learning style, the
simplest is to say that learning style includes all of the elements that influence an
individual’s ability to pay attention to, receive, process, and retain new or difficult
information, ideas, or skills. Some of these elements may be seen, heard, or fell: while
others such as motivation, persistence, and responsibility are internal (Sinatra, 1990).
Within this context, it is important to understand that while concentrating on new and
difficult academic information, an individual’s learning style preferences may include the
following elements:
• Quiet or background noise
• Bright or low light
• Formal or casual seating
• Uninterrupted study or intermittent breaks
• No intake or intake (snacking, chewing, or drinking)
• Global or analytic processing styles
It is important to understand that learning modalities play a significant role. as well.
Reiff (1995) defines learning modalities as the sensory channels or pathways through
which individuals give, receive, and store information. Perception, memory, and
sensation comprise the concept of modality. Some of the modality elements include:
• Perceptual modes (auditory, visual, tactile, and kinesthetic)
• Specific times during the day (Dunn, 1 996).
• Passivity or mobility
Over the past 25 years, many educational researchers have built upon the works of others.
and consequently, have overlapped to add a more contemporary component to the
definition of the term “learning style”. Learning styles often vary with age, achievement
level, culture, global versus analytic processing preference, and gender (Shaughnessv.
1998).
Background of the Problem
There is a widespread belief in America today that education is spiraling
downward, especially for minority students. A clarion call is underway lbr a concerted
effort to reform the educational system and provide answers to questions of why SO many
children are unable to read fluently and bring meaning to the printed text. The current
research suggests that the key to the success for every child lies in programs which are
intentionally designed to meet individual learning styles. Researchers highly recommend
working with learning styles; educators speak out about the merits of working with
learning styles; and teacher training programs and educational seminars across the
4
country include workshops on learning styles. Even in the adult world, business seminars
frequently feature speakers who talk:. about how to incorporate learning styles information
in the workplace.
For young children whose growth and development are continuous, the influence
of a structured approach that matches teaching methods to specific, identified learning
styles is significant. Therefore, it appears to be critical that instruction embrace
children’s learning styles in all academic areas to ensure later success. Because of the
relevance of learning styles, it is important that teachers learn how to assess and adapt the
curriculum. The research purports to do that in the area of science.
Statement of the Problem
Higher standards, high stakes, and accountability are thrusting America’s
educators toward teaching more to students’ learning styles. Many researchers in the
field maintain that learning style assessment opens the door to a more rational plan tbr
schooling. It provides the basis for a more personalized approach to student advisement
and placement, to instructional strategy, and to the assessment/evaluation of learning.
‘Ihe author of this study seeks to assess the scope of learning styles activities found in a
primary science text and to demonstrate how science curricula and materials can be
adapted to match the learning styles of first graders in a suburban school.
Theoretical Framework
The idea of classifying people according to personalities has intrigued people
since ancient times. The ancient Greeks developed a system for classifying people into
four types of personalities based on body chemistry, which was thought to determine
temperaments, mental qualities, and abilities. From ancient times in Europe to modern
times in America, the concept of learning styles is viewed as a vehicle to explain
differences among people and ways to teach to their unique styles. The work in learning
styles has century old roots in Hippocrates’ discussion of temperaments (Guild. 1994).
and a plethora of models such as cognitive style mapping, learning style assessments.
conceptual level theory, and brain behavior analysis have evolved (Wheeler, 1988).
Gregorc (1979) asserts that one’s learning style is made up of distinct behaviors that
serve as indicators of how one learns and adapts to the environment. He continues to
note, “It gives us a clue as to how a person’s mind operates” (p. 234). A plethora of
research exists which shows that when children are taught in ways which complement
their natural learning styles, higher levels of achievement are realized. To understand
how these theories evolved in the United States, one must revisit the history of American
education, particularly from a theoretical perspective.
Learning style theory in America has its roots in the psychoanalytic community,
combining insights from biology, anthropology, psychology, medical case studies, and an
examination of art and culture. It began early in the twentieth century when psychologist
Carl Jung (1927) noted that major differences existed in the way people perceived
(sensation versus intuition), the way they made decisions (logical thinking versus
imaginative feelings), and how active or reflective they were while interacting
(extroversion versus introversion) (Silver, Hanson, Strong. & Schwartz. ‘1 996). Later.






their quest to understand specific differences in human learning, created their respective
models.
Most learning-style advocates use a profile as a measuring stick to determine
where each individual fits on a continuum of strengths and limitations. According to the
authors. Integrating Learning Sly/es and Mu/lip/c Intelligences, Silver, Strong, and Perini
list strengths and limitations of a learning-style model. According to the authors, the
following are some strengths of learning-style models:
They tend to focus on how different individuals process information across many
content areas.
• They recognize the role of cognitive and affective processes in learning and.
therefore, can significantly deepen our insights into issues related to motivation.
• They tend to emphasize thought as a vital component of learning, thereby
avoiding reliance on basic and lower-level learning activities.
On the other hand, learning—style models have some limitations. First, they may
fail to recognize how styles vary in different content areas and disciplines. Second. these
models are sometimes less sensitive than they should be to the effects of context on
learning. Pivotal in the context of research conducted by theorists and researchers is
Howard Gardner’s multiple intelligence theory. In his 1991 publication. The (n.s’choolc/
Mind. Gardner declares, “Students possess different kinds of minds and therefore learn.
remember, perform. and understand in different ways.” He adds that individuals can
view the world through language, musical thinking, spatial representations, logical-
mathematical analyses, bodily movements, understanding others or one’s selI and
naturalist thinking (Gardner, 1991; Gardner, 1999). This field of research and
7
knowledge. coupled with key components of what other theorists report about learning
styles, sets the stage for educators tO find ways to address each student’s individuality.
The theoretical framework for this study is based on the works of noted authors
Carbo. Dunn and Dunn (1986); Dunn (1989). Frazier and Griggs (1995). Hale-Benson
(1982), and Kolb’s model of learning styles (1976). According to Dunn and Dunn
(1992). children who are taught through their natural learning styles become the
achievers in school; those who experience difficulty do so in part because they are not
being taught in ways that respond to how they learn. Early research documented that
when students’ learning styles are congruent with complementary teaching strategies.
increased academic achievement is evidenced (Adams, 1983; Cafferty, 1980; Mehdikani,
1980). A study conducted at Ohio State University’s National Center for Research in
Vocational Education showed that students who were matched with environments.III
methods, or schedules that complemented their individual learning styles achieved
significantly higher standardized achievement test scores than those in a mismatched
environment.
Study Purpose
The purpose of the study is twofold: (1) to analyze selected science lessons to
determ inc their potential for accommodating students’ diverse reading/learning sty! es.
and (2) to conduct a content analysis of activities within units, chapters, and lessons of
the science text based on the four dominant learning style preferences (visual. auditory.
tactile, and kinesthetic) and the non-dominant multisensory approach.
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Research Questions
This study seeks to explore strategies, activities and materials which may be used
to adapt an existing science curriculum to meet the reading and learning styles
preferences of first graders in a culturally diverse classroom. The study was designed to
answer the following questions:
I. What is the frequency of learning styles oriented activities units ofthe science
text?
2. What is the frequency of learning styles oriented activities by chapters and lessons
of the science text?
3. \Vhat are common types of learning styles activities used most &equently tinder
each learning style category?
Importance of the Study
As America becomes more diverse and multicultural, it is in the field of education
that the greatest expectations lie for accountability to see that every child is taught by the
most effective methods available. While most standard curricula used in the schools now
are comprehensive, many do not address directly the learning styles of their students. ‘I’o
this end, classroom teachers must find ways to meet these diverse needs. One approach
is to infuse reading/learning—styles—oriented activities into existing curriculum materials.




The following terms, as they are generally defined in broad concepts. are listed
for the purpose of this study:
Content analysis — a detailed and systematic examination of the contents of a
particular body of material for the purpose of identifying patterns, themes, or biases
within that material (Leedy, P5 and Ormrod, J., 2001). According to Weber (1986)
content analysis is a research methodology that utilizes a set of procedures to make valid
inferences from text.
Visual learners — students who need to see the information and prefer to watch
demonstrations. Visual learners would rather read than have the material read to them
(Midkiff& Thomasson. 1993).
Auditory learners — students who need to hear the information and learn through
auditory repetition. Auditory learners talk themselves through difficult problems and
often move their lips while reading silently (Midkiff& Thomasson, 1993).
Tactual and kinesthetic learners — both tactual and kinesthetic learners need to be
physically involved in the learning process. The tactual learner needs to touch to learn.
while the kinesthetic Learner needs more involved body movements as an aid to acquiring
knowledge (Midkiff & Thomasson, 1993).
Learners with inultisensory or mixed modality strengths — students who show







Learning style — (Carbo, Dunn, & Dunn, 1991) the way in which each learner
begins to concentrate on, process, and retain new and difficult information. Further,
learning style is the way students of every age are affected by their (a) immediate
environment, (b) own emotionality, (c) sociological needs, (d) physical characteristics.
and (e) psychological inclinations when concentrating and trying to master and remember
new or difficult information or skills.
Teaching style — Dunn and Dunn (1992) defined teaching style as consisting of
eight maj or classifications: instructional planning, teaching methods, student grouping,
room design, teaching environment, educational philosophy, evaluation techniques, and
teaching characteristics. These eight categories combine to form a teacher’s particular
style over time and in different settings to affect students achievement
Sum ma
Several research studies (Dunn, Beaudry, & Klavas, 1989; Beglene. 2001: Cager.
1999) have demonstrated that students who engage in learning activities which
complement their individual learning styles achieve significantly higher scores on
achievement tests in reading and other science than students whose preferred learning
styles are ignored. Practitioners in the United States report statistically higher
standardized achievement test scores and grade point averages for students transferred
from traditional classrooms to learning style classrooms at the elementary (Andrews
1990, Koshuta& Koshuta. 1993; Lemmon 1985; Neely & Aim 1992, 1993: Quinn 1993:
Stone 1992; Turner (1993), secondary (Brunner & Majewski 1990; Elliot 1991; Gadwa &
k
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Griggs 1985; Harp & Orsak 1990a, b; Perrin 1990; Quinn 1993), and college (Clark
Thayer 1987; Lenehan, Dunn. Infham, Murray, & Signer 1994; Mickler & Zippert 1987
Nelson. Dunn, Griggs, Primevera, & Fitzpatrick 1993) levels. Though the learning styles
concept itself was unfamiliar to most educators twenty-five years ago, research related to
learning styles has flourished in the past two decades. It is viewed as one intervention for
an ongoing problem, particularly for early learners. A decade of research demonstrates
that both low and average achievers earn higher scores on standardized achievement tests
and attitude tests when taught through their learning style preferences (Dunn. Griggs.
Olson, Gorman, & Beasley 1995). Today teachers, textbook publishers, curriculum
designers, and other concerned citizens are trying to relate classroom introduction to




REVIEW OF THE LITERATURE
The purpose of this chapter is to provide a theoretical framework for learning
styles and to summarize and critique prominent studies, programs, practices and theories
on learning styles in reading. science, math, and content analysis of textbooks.
The review of the literature includes reports from research centers, pro [‘essional
hooks, dissertations, field studies, unpublished studies, supportive publications, scholarly
journals technology and the popular press The rex iexx covets the last 30 y cats (I 973
2003) locusrng on the cmcrgence of learning styles and cnsuing devclopmcnt and tcshn
of theories into the twenty—first century. The review is organized under these headings:
Learning Styles ‘l’heories, Descriptions of Learning Styles Programs, Research on
Learning Styles and Mathematics and Science Teaching. I ‘earning Styles of C’ulturally
Diverse Groups, and Content Analysis of Textbooks.
Theoretical Framework
Although there are nearly as many definitions of learning styles as there are
theorists, one of the most comprehensive definitions was developed by the National
Association of Secondary Schools Principals Learning Styles Task Force through the
leadership of Dr. James Keefe, Director of Research of the NAASP. Keefe and Monk
(1986) defined learning styles as the characteristic cognitive, affective, and psychological
12
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behaviors that serve as factors as perceptual modality preferences (for example, visual,
auditory, or kinesthetic ways ofproèessing), preferences for cooperation versus
competition, and individual desires regarding classroom environment factors such as
lighting or temperature (O’Neill, 1990).
Likewise, many educational researchers like Dunn and Dunn (1992) subscribe to
yet another comprehensive definition that defines learning style as a biologically and
developmentally determined set ofpersonal characteristics that make identical instruction
effective for some students and ineffective for others. This theory centers on the premise
that individuals begin to concentrate process, and remember new and difficult
information in very different ways (Searson & Dunn, 2001).
As America’s population has become more diverse, educators have intensified
their efforts to individualize instruction to meet the needs of every child. These educators
recognize that an understanding of the way students learn is a major key toward the•1
educational improvement of each student’s growth and development in education;
therefore these educators are using designs that target improving individual student
achievement To understand fully the magnitude of this approach, one must acknowledge
that learning style is part of Hippocrates’ century-old discussion of temperaments and
revisit the history of education in this country, particularly from a theoretical perspective.
Learning style theory has its roots in the psychoanalytic community, combining insight
from biology, anthropology, psychology, medical case studies, and an examination of art
and culture. It began early in the 20th century when psychologist Carl Jung (1927) noted
that major differences existed in the way people perceived (sensation versus intuition),
-.
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the way they made decisions (logical thinking versus imaginative feelings), and how
active or reflective they were whileinteracting (extroversion versus introversion) (Silver,
1966).
The concept of learning styles grew out of the research of Drs. Rita Dunn and
Kenneth Dunn, education professors at St. John’s University in .Jamaica. New York.
Their use of a diagnostic-perspective approach to identifying students’ individual
learning styles and the subsequent matching of instructional strategies to complement
these styles for increased achievement, particularly in reading, created a furor of
excitement fbr many educators, parents, and most importantly, the students in U.S.liii
II I’’ schools (Carbo Dunn & Dunn 1991)
Ycai s ago most educatot s did not know how to tcach cvcry chi Id to ic id 1 0(1 ly
we know better. Research provides evidence that normal youngsters with a minimum IQ
of 90 can learn to read beitci mote easily and ictain longer by hung taught thiough
approaches that complement their learning styles (Griggs & Dunn, 1989). Likewise.
educators realize that the same principle that drives reading instruction holds true kr
other subjects like science, mathematics, and health. None of these can be taught solely
the way traditional teachers integrated them into the curriculum. Instead, educators.
particularly teachers of young children, must provide ways to teach them. The author of
this paper believes learning styles instruction is paramount.
The Dunn and Dunn (1978) learning styles model is multidimensional and
encompasses five stimulus categories, including: (a) environment (sound, light.
temperature, design), (b) emotional (motivation, persistence, responsibility, structure),
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(c) sociological (self, peers, team, adult varied), (d) physical (perceptual, intake, time,
mobility), and (e) psychological (global versus analytic, hernisphericity, impulsive versus
reflective, (Griggs & Dunn, 1989, p. 147).
Other theorists, key advocates, and researchers have defined styles in terms of
single, dual, or multidimensional constructs. These include: Hill’s (1971) cognitive style
mapping; Letteri’s (1982) information-processing model that incorporates held
dependence/independence and cognitive complexity; Hunt’s (1979) conceptual level
ranging from low to high; Kolb’s (1981) experiential learning model; Gregorc’s (1979)
style delineator that addresses perception and ordering; and Ramirez’s (1974) bicognitive
and bicultural variables (Griggs & Dunn, 1989, p. 147).
Dr Marie Caibo also a piofessoi at St John’s Umvcrsity collaboiated with the
II
Dunns on ieseaich pioJets and latei applied the Icaining styles theoi y to the Icaching oh
reading. In the early I 970s, Dr. Carbo led further extensive research on reading,
developcd the concept ol and coined the term ieading styles In 1974 Maiic (iibo
was teaching a group of severely learning-disabled students, many thought to he
incapable of learning. She believed that each of them could learn, if only she could hind a
way to reach them. After months of trial and error, these same students, who bad been
gaining only two or three months in reading ability in a year, showed an eight-month gain
in just six weeks (Carbo, 1974, p. 7).
Carbo’s experiments identifying the learning style characteristics of poor readers
led her to conclude that these students had not learned to read because their previous
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reading instruction had mismatched their learning styles in many ways, using strategies
diametrically opposed to those that should have been used.
After four months of experimenting, the following results were noted:
1. Perceptual training had little or no effect on perception abilities or reading
scores.
• 2. Teaching students to read through their perceptual strengths produced• excellent reading gains.
3. Attitudes. behavior, and attention worsened when students were taught
through their perceptual weaknesses and improved significantly when students
were taught through their perceptual strengths.
4. Tactile/kinesthetic materials and experiences and high-interest tape recorded
books were especially effective techniques, particularly for youngsters with
visual memory problems and auditory weaknesses (Carbo. Dunn & Dunn,
1991)
Learning Styles Theories
Learning styles research investigates the theory that if a child s instiuction in
reading in paiticulai is planned based on his or her learning styles the iesulis ill be
positive. There are three major studies cited here which illustrate the effects of learning
styles oriented instruction.
A study conducted by Rasinski, Padak, Linek, and Sturtevant (1989) was
designed to test the efficacy of the fluency development lesson (FDL) as a supplement to
the regular reading curriculum in urban second-grade classrooms. The subjects for the
action research study were assigned randomly and came from four second-grade
classrooms in two elementary schools in a large urban. ethnically diverse school district.
I
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In each of the two schools, the teacher in one classroom used an experimental
FDL treatment; the teacher in the other classroom implemented a control treatment. A
reading text (50 to 150 words) was provided for each student daily (10-15 mm FDL) for
six months from the beginning of November through the middle of May. All students
were pretested during October of the school year. Posttesting occurred during the last
two weeks of May. The results of the study indicated that greater gains in instructional
reading level and reading rates were made by the experimental group, despite
methodological problems with testing being discontinued when students demonstrated
frustration.
Further results from this study by Rasinski and his colleagues is as follows:
I I
Expeiimental and control groups made similar gains by school, in woid
recognition
Both experimental group teachers noticed significant improvements in
students’ reading performance and attitude.
Students given the FDL made gains in fluency far above expectations and
consistently above their peers, who received more traditional reading lessons
with the same texts for the same amounts of time (Rasinki, et al. 1994).
Findings from a study conducted by Caidwell and Ginther (1996) of 82 third and
fourth grade students in two low socioeconomic elementary schools indicated that
motivational (internal) rather than environmental (external) factors predicted
achievement. The subjects were selected based on their participation in the flee lunch
program (low socioeconomic status) to investigate the differences in learning styles of
low and high achievers. The Learning Style Inventory (LSI) by Dunn, Dunn, and Price
(1989) was used to assess the learning styles of the subjects.
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The LSI was machine scored. Subjects met three criteria: (a) Their Learning
Style Profile had a consistency score of 70 or higher, (b) they had no missing data, and
(c) they participated in the free lunch program. Using the mean Texas Learning index
(TLI), from the 1994 Texas Assessment of Academic Skills (TAAS) in reading and math.
subjects were classified as either low achievers or high achievers in reading and low
achievers or higher achievers in math. Subject selected were the 30 with the highest
scores and the 30 with the lowest scores in reading achievement, as well as the 30 with
the highest and the 30 with the lowest scores in math achievement (Caidwell & Ginther,
1996).
The results of Caldwell and Gmther s study indicated that high achie ci s in both
reading and math weie characterized as being highly motivated peisistent icsponsihle
and teacher motivated. Further, there were differences in the learning style prelrences
of low and high achievers on internal variables associated with motivation and
persistence. Low motivation was a critical factor in student achievement, especially for
the low socioeconomic student. Finally, the study showed no significant difference in the
environmental learning style needs of these low SES students. The critical differences
between low and high achievers were internal variables related to motivation.
Caldwell and Ginther (1996) concluded in this study that learning environments
must be structured to achieve the highest level of internal motivation from all students.
Enhancing motivation requires that students become active participants in their own
learning with teachers assuming a less controlling role.
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In another study, Roland Andrews (1990) reported that students at a North
Carolina elementary school made a 1ow but steady gain on the California Achievement
Test (CAT) during the first two years in which the Dunn and Dunn Learning Styles
model was used. A significant increase on the CAT scores was demonstrated in the third
and fourth year of the program; the third grade improved 19% in 1988 and 18% more in
1989 the fifth grade improved 18% in 1989. The 1990 third grade scored an amazing
average percentile of 83 (Andrews, 1990). Andrews’ study (Dunn & Griggs, 1995)
showed that a faculty’s collective efforts of teaching children to read through their
individual learning styles turned negatives into positives. Students previously labeled as
undeiachieveis with low self-esteem, discipline pioblerns and pioducts of I imilies with
low expectations were praised for overcoming those negatives. The incorporation of
learning styles in the school’s program showed that students had reached the 74111 (males)
and 75th (females) in reading on the 1988 CA’l’. ‘l’he students’ self—esteem improved,
their parents had higher expectations, and classroom discipline problems were almost
eliminated. Andrews and his staff affirmed that improved academic periormance ibr
students from low, socioeconomic families was the result of the learning styles program
at Brightwood Elementary.
Studies by the Dunns (1981). Carbo (1983), Griggs (1988), and other researchers
(Dunn & Bruno, 1985; Foriska, 1986) support the theory that matching students learning
styles with complementary educational interventions result in significantly higher
standardized achievement test scores among previously failing students.
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Further research suggests that students who receive reading instruction based on
their individual strengths show greatr gains in their reading abilities than the ones taught
by business as usual methods — lectures, board work, worksheets, and Low-interest
reading materials. Research studies substantiate the need for identifying students’
preferred learning style and for teaching in ways that complement that style.
Confirmation from research findings report that academic achievement is elevated when
students are instructed through their preferred learning style (Dunn & Bruno, 1985;
Fori ska, 1992; Okebukola, 1986).
The track record of teachers in many schools throughout the country who used
three key reading styles strategies consistently and intensively: identify studcnts
strengths; match reading methods, materials, strategies to those strengths; and provide
sufficient modeling and demonstration oF reading. shows that instruction grounded in this
model yielded positive results.
Not only did students show improved reading achievement, but displayed positive
changes in their attitudes. Students’ attitudes toward reading became Far more positive
when they learned through their individual reading styles; they were more relaxed and
willing to try, they read more, discipline problems decreased markedly, and teachers
reported that students became kinder and more helpful toward each other. Another
important outcome of reading programs that match students’ reading style has been the







The best way for educators to respond to this critical clarion call is to provide
classroom teachers with consistent opportunities to incorporate learning styles with other
pedagogical methods like hands-on activities, library research, individual projects,
computer activities, and simulations. As cited by Ballone and Czerniak (2001), these
ongoing opportunities may include attending workshops, observing model classrooms, or
studying and engaging in collaborative research to share with colleagues.
Research on Learning Styles and Mathematics and Science Teaching
Current research findings in math substantiate that teaching mathematics solely
using conventional methods of instruction will not accommodate the learning style
preferences of today’s ethnically diverse student population. Educators must find ways
to infuse a myriad of innovative methods of instruction and strategies of classroom
management with the best from the paper-and-pencil era to keep learners actively
engaged in motivating activities to ensure success for each child. Teaching mathematics
through individual learning styles can help prevent the perpetuation of the idea that
mathematics is “a string of procedures to be memorized, where right answers count more
than right thinking” (National Research Council, 1989), can promote excellence and
equity in mathematics education, can provide various levels of expectations for a diverse
group of students, and can establish individualized expectations that are appropriate for
each student (Midkiff, & Thomasson, 1993).
The overall focus on learning styles is on student strengths. Since everyone is
different, no one group of students will learn best from any singular methodology or
strategy. “Because every child’s learning style is unique, every child’s giftedness
emerges in a different way” (Dunn, DÜnn,& Treffinger, 1992, P. 44). Therefore, there is
no one best way to teach or learn a given concept or skill. (O’Neill, 1990). Perhaps
teachers’ most important responsibility is to collect a variety of ways to modify the
curriculum in order to effectively teach all students. Many modifications of traditional
instruction can be incorporated into classroom strategies to help meet the learning style
needs of a diverse student population.
Effective teachers use a variety of teaching strategies which include teaching to
students’ preferences to reach every learner. In order to implement a classroom with
effective strategies, teachers must determine the learning styles of students in today’s
classes.
Dunn, Dunn, and Treflinger (1 992) describe the effective teacher as one who
‘varies group lesson plans to accommodate individual students and changes the teaching
styles to motivate individual students. Educators who do not fully embrace the idea of
using a particular learning styles model in their classrooms usually implement a
combination of teaching methods that work best with their students. Though researchers
present varied conclusions regarding learning styles, educators do agree that learning
styles exist and that accommodating learning styles can produce gains in achievement
and have a positive impact on discipline and school climate. Regardless of the label
used, educators are realizing and admitting that students have different learning styles
that can be used in the teaching process (Wheeler, 1988).
r
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Since the trend is moving toward inclusion of instruction that addresses diversity.
it is critical that administrators. teachers, and parents understand that different students
have different learning styles and needs; therefore, learning styles based instruction is a
potentially powerful strategy for increasing mathematics and reading achievement for all
students. Larnarche-Bisson (2002) concurs that there is an urgency for caregivers,
teachers, tutors, and parents to provide learning environments that suit children’s
preferred ways of learning.
Science is another area where current research findings substantiate that methods
solely using conventional methods of instruction will not accommodate the learning style
preferences of today’s ethnically diverse student population. Reform reports in science
education suggest the need for educators to make a stronger commitment to create
learning environments to match students’ preferred learning styles. Recent science
education relbrm movements support employing a variety of instructional strategies to
meet the needs of different learning styles.
New mandates by many states in science education reform now require teachers
to engage students in active science learning to increase achievement. Guidelines such as
the National Science Education Standards (National Research Council, 1996) and other
new state regulations have been created or revised to help teachers bring the best
practices in science education and learning into their classrooms to improve student
achievement.
Many educators have responded to this challenge by using the learning-style
teaching approach. The results of a study conducted with third-grade students in a New
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Jersey suburb using the Dunn and Dunn learning-style model support findings by other
researchers who reported that the us&oftactual and/or kinesthetic methods increased test
scores.
Fifty-nine, third-grade, suburban students comprised the sample for this study.
Each student was required to master three science units. Of the three third-grade classes
involved in the study, Group One included 21 students and Groups Two and Three had
19 students each. All students experienced three, two-week science units — Motion
Forces and Simple Machines; and Energy Transformation (Lawson. 1995). Each lesson
was allotted 42 minutes and the same teacher taught science twice each week. For each
unit, two classes (treatment groups) learned the materials through a learning-style
method, while the third class served as the control group and learned the materials
through traditional instruction.
To establish their prior knowledge of the science material, students in all three
groups were given a pretest to determine what they actually knew about each of the three
topics.
Teachers in the tactual/kinesthetic treatment groups used task cards, fact fans,
learning wheels, matching puzzle pieces, and electroboards. They also employed small
group instructional techniques such as role-playing, and a field application experience.
Students in the tactual—kinesthetic treatment groups conducted hands-on
laboratory activities from the New Jersey Science Framework. They explored motion
investigated numerous activities dealing with gravitational force; used simple machines
to model load, effort, and fulcrum concepts; manipulated levers, inclined planes, pulleys,
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screws, wedges, and wheels in the laboratory; observed and measured simple machine
mechanical advantages, and exploredenergy transformation with a marble maze and a
marble run.
Finally, students participated in a field day to apply what they learned about the
use of force, energy, and motion. Students applied the concepts learned in class to such
events as tug of war, roller bowler, cone-swing baseball, soccer dribble, and shoot. These
field activities required individual strategies, practice, accuracy, and precision based on
their acquired knowledge to ensure study success.
The traditional instruction used in the control groups included readings from a
textbook. discussions, and answering questions at the end of each lesson.
At the end of each unit, students in all three learning groups took an identical
posttest to assess the science achievement in both control and treatment groups.
To assess the students, the Learning Style Inventory (LSI) (Dunn, Dunn, and
Price, 1996) was administered to identify the students’ learning-style perceptual
preferences. The LSI asks 100 true-or-false questions that relate to students’
environmental, emotional, sociological, physiological, and psychological preferences.
The students used tactual and kinesthetic manipulatives, such as electroboards. fact fans.
learning wheels, and multipart task cards (Dunn & Dunn, 1992). These hands-on, large-
body instructional resources permitted students to move their hands to find correct
answers to science problems or questions.
The findings of the study led to significant conclusions. Statistical analyses
revealed a significantly higher simple recall, science achievement posttest scores
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(p<O.000I) when students were taught tactually and kinesthetically than when they were
taught science traditionally. Furthernöre, the Contingency Table analysis, using Fisher’s
Exact Test, indicated a significant difference (p0.00008) between the higher-level
cognitive science achievement posttest scores for 26 of 40 students who were taught
science tactually and or kinesthetically than when they were taught science traditionally.
Sixty- five percent of the students who where taught tactually and/or kinesthetiy
scored a 3 or 4 on the higher-level cognitive science achievement posttest as compared
with only 10 percent of the students who were taught traditionally.
lhese findings corroborated those of other researchers who reported that when
tactual and/or kinesthetic methods were used, statistically higher achievement test gains
were realized in science at the elementary (Searson. 1999; Sullivan, 1999), middle school
L (Rohu ts 1999, Schici ing 1999) and high school lcvcls
Reform reports in science education suggest the need for educators to make a
strongcl commitment to cieatc learning environments to match students piclu icd
learning styles. The author of this paper wishes to include reading since it is the most
prominent way to integrate learning styles with science and math.
Learning Styles of Culturally Diverse Groups
The problems that American educators face to teach effectively an ever increasing
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A review of the researchon the learning styles of students of various cultural
groups is approached with caution, rninlyto refrain from generalizing about the
cognitive styles of any particular group. Another reason is the level of distinction among
subcultures of a population. Although learning style differences do exist between and
among multicultural subgroups in the United States, the research in counseling and
learning styles and the practical applications of both (Griggs, 1985; Griggs & Dunn,
1988) suggest that there apparently are as many within-group differences as between —
group differences.
Thus. it would seem imperative that educators stop teaching to groups and
seriously begin teaching to individuals’ learning style strengths, apparently an efTcctive
procedure for ensuring increased academic achievement and improved attitudes toward
learning among students at every level (Dunn et al., 1986; Dunn & Griggs. 1988; Dunn.
Krimsky, Murray, & Quinn, 1985; l’reely, 1984; Giannitti, 1988; Hodges, 1985; Perrin,
1984). Each individual is unique and must he viewed as influenced by (a) personal
experience, (b) specific cultural climates and (c) common human interactions (Alelson.
1993). ‘1here is a danger in assuming that all members of the cultural group think, learn,
feel or behave in the same manner. However, the vast scope of the literature indicates
some common distinctiveness.
A review of theories, research, and models of the learning styles of Black children
reveals that Black children generally learn in ways characterized by factors of
social/affective emphases, harmony, holistic perspectives, expressive creativity, and
nonverbal communication.
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Underlying these approaähes are assumptions that Black Americans (African
Americans) have been strongly influeced by their African heritage and culture, and that
Black children’s learning styles are different — but not deficient. Implications for
interventions include recommendations for instructional interventions, curricu I urn
organization, assessment, and suggestions for future research.
Research on the learning styles of Hispanic-Americans is limited. Within the
Latino groups, the majority of studies have focused on the learning styles of Mexican
American elementary school children. Nonetheless, the research states that larger
numbers of Hispanic students exhibit preferences for: (a) a cool environment; (b) formal
design; (c) conlrmity (especially Ir first-generation students); (d) peer-oriented
learning (dependent upon socio—economic status and geographic region); (e) kinesthetic
instructional resources; (1) a high degree of structure; (g) late morning and afternoon peak
encigy lcvcls (h) variety as opposed to routines oi patterns and (i) a hcld-depcndcnt 01
field sensitive cognitive style (Dunn & Griggs. 1995).
In the area of learning style, educators can expect larger than average numbers of
Asian—American students to report the following preferences: (a) environmental
preferences for bright light and formal design; (h) high motivation and persistence,
accompanied by a need for high structure; (c) diverse sociological patterns; (d) some
physiological requirements for late—morning learning, but an increasing preference for
concentrating on academics as the day waxes on toward afternoon and evening.
An important conclusion that can be drawn from these data is that children from
different areas of the American subculture have different patterns of preferred learning
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strategies. A second implication of that data is that classrooms should be varied.
providing both extremely quiet areas and sections for student interaction, well and softly
illuminated work areas, and a conventional versus an informal seating arrangement.
Some, like the Chinese-American children in this study, will require a variety of
instructional approaches others will feel most comfortable with patterns and routines as
indicated by the responses of the African- American children.
Descriptions of Learning Styles Programs
Many schools across the IJnited States have included learning styles programs in
their curriculum. In 1985, Shirley Meighan, principal ofNorthfield Elementary School in
Ellicott City, Maryland and Barbara Nieherding, a teacher at Northtield, conducted in-
service training br all staff members on learning styles strategies.
,The information was based on what Meighan and Nieherding learned at a summer
conirence presented by Rita and Kenneth Dunn in New York two years earlier.
The next important step lr Meighan and Nieberding was to introduce the project
to the parents at Northfield and explain how various factors affect children’s learning
styles.
A description of Northfield School’s program follows.
I. The program was launched in phases, beginning with the fifth grade. The
teachers administered the Learning Styles Inventory questionnaire and
used the results to plan room arrangements and instructional techniques to
provide for the students’ various preferences.
2. Students engaged in many tactile-hands on activities using materials such
as “talking” books (books with tape-recorded materials to accompany the




3. Accommodations weeniade for students who needed more adult help and
guidance while challenging activities were available for the self-
motivated, more responsible students.
4. Teachers helped students locate necessary resources and offered
encouragement.
5. Posttests were administered to the students with significant results.
Although, when the heterogeneous grouping of students was considered
no one was weeded out of the study group in advance — the results were
especially encouraging.
John Della Valle, principal of Otsego Elementary School, an affluent suburban
school in the [lalfilollow 1-lills School District of New York, developed a learning styles
program after a meeting with Dr. Rita Dunn in December, 1985.
rJ..iAlthough Otsego School’s students achieved in conventional classrooms and .1
scored well on standardized tests, Valle initiated a faculty in-service testing session using
the Productivity Environment Preference Survey (PEPS) (Dunn, Dunn, & Price, 1 986).
l’he k)Ilowing year, workshops were held and the learning styles concept was explained
to the parents at the Parent-l’eacher Association (P’I’A) meeting and later to the students
in several classrooms.
[)unn and Dunn’s Learning Style Inventory was administered to the students and
the LSI printouts were reviewed and returned to the youngsters and their parents. Valle
continued to provide options to staff members at Otswego to integrate various curriculum
areas into a learning styles approach.
Valle indicated that she provided a general tone of flexibility and understanding
of differences by teachers within the building, and that addressing learning styles
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enhanced that flexibility by ta1ing down walls of lock-step instruction and allowing for
options and alternative learning and teaching environments for both students and staff.
Content Analysis of Textbooks
The author found content analysis to be the most useful technique in looking
specifically at the quantity, quality, arid nature of learning styles—oriented activities in a
selected science text. Generally a sub-area of the broad discipline of qualitative research.
content analysis is a method for breaking down natural text. The breakdown or analysis
divides text into units of analysis, trying to find patterns that group the units together
logically according to shared attributes. The researcher in this report uses content
analysis to determine the extent to which attention is given to students’ learning styles in
the science text. The following steps were followed by the author to make this study as
;objective as possible
iA
1. The specific body of material to be studied was identified. s
2. Characteristics to be examined were defined in precise, concrete terms.
3. Each item analyzed was put into small segments. The material was
checked for instances of each characteristic.
4. Frequencies of each characteristic in the material being studied were
tabulated. Thus, this content analysis is quantitative as well as qualitative.
Summary
In summary, the literature provided substantial information of related research
studies and findings to support an aggressive move by educators to include learning
styles—oriented instruction in the math and science curriculum. The focus of this study
1
was to analyze lessons in the existing science textbook for first grade learners to
determine to what extent each of the fur dominant learning styles, visual, auditory,










One of the primary goals of teachers of young children is to accommodate
individual differences in the classroom of a growing diverse student population. To be
effective and achieve this goal requires more deliberate and thoughtful planning of
methods, activities, techniques, resources, strategies and technology that will actively
engage and motivate the children. Student achievement is influenced by many factors:
chief among these are students’ learning preferences.
A review of the professional literature and survey of the most current research in
the field on learning styles showed that academic texts are addressing learning styles
F
more so now than ever before. However, as the author perused several texts and related
matenals she found that while most of the standaid curncula used in the schools no aie
comprehensive, many do not address directly learning styles of students. This research
project focused on curriculum integration of learning-styles-oriented activities in science
text.
This descriptive research study utilized content analysis to analyze the extent to
which existing science units in a first grade science text accommodate the four dominant




Earlier and current definitionS of êontent analysis provided a practical approach
for the author of this study. According’to Ledy and Ormrod (2001) a content analysis is
a detailed and systemic examination of the contents of a particular body of material for
the purpose of identifying patterns, themes, or biases. Content analyses are typically
performed on forms of human communication, including books, newspapers, films.
television, art, music, videotapes of human interactions, and transcripts of conversations.
Weher (1985) defined content analysis as a set of techniques for text analysis that
investigators can readily use. Another author, Hoisti (1969) described content analysis as
a multipurpose research method developed specifically for investigating any problem in
which the content of communication serves as a basis of inference. Accordino to 1 loIsti, I
careful reading of written materials is done in nearly all of the research of social sciences
and humanities. Ary, Jacobs, and Razavieh (1990) reported that the procedure for
systematically analyzing written materials is called documentary or content analysis.
One examines documents to investigate specific topics or themes, such as level of
pdifficulty of textbooks, evidence of bias or prejudice, and prevailing practices. The data
gathered are generally expressed as frequency counts in various relevant categories.
The author chose content analysis as the most appropriate method to respond to
tasks embedded in the following research questions which guided the analysis:
1. What is the frequency of learning styles oriented activities by units of the
science text?
2. What is the frequency of learning styles oriented activities by chapters and
lessons of the science t ext?
I
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3. What are common types of leaning styles activities used most frequently
under each learning style ctegory?
This inclusion of different learning modalities in the text was explored at three
levels within the text: units. chapters, and lessons. The analyses were based on the
frequency and percentage representation of activities for each modality throughout the
science text and on the types of activities within each broad learning modality category.
‘the lollowing steps comprised the study procedures followed in this content
analysis:
• Existing science text was reviewed to identify text format and components.
2. I carning style frequency matrices were developed for each major text
,• ,component: units, chapters, and lessons.
3. Frequencies and percentages for learning styles activities For cach text
component were tabulated by perceptual category: visual, auditory, tactile, :kinesthetic, and multisensory. ;
4. l’he types or patterns ol learning styles activities under each perceptual
category were identilied and frequencies were recorded. p
The text lbr this project was the Georgia Edition I larcourt Science, the science
rprogram adopted by the Clayton County Public School System in 2002. An overview of’
its content and complementary resources provides teachers of young children the tools
and strategies needed to implement efflctive science instruction for the students to
complete successfully in the twenty-first century. Correlated with the National Science
Education Standards, the Stanford Achievement Test, and the Georgia Quality Core




PRESENTATION AND ANALYSIS OF FINDINGS
Introduction
Major findings from previous research on learning styles show the importance of
this educational trend in addressing the needs of America’s rapidly growing diverse
student population. The purpose of this study was to show the extent to which existing
units, chapters, and lessons in the science text, J—Iarcouri Science Georgia Edition,
‘included and accommodated dominant learning preferences (visual, auditory, tactual. and
kinesthetic) and a non-dominant learning multisensory approach among first graders in a € —
culturally diverse suburban school. This chapter presents and analyzes findings from a
content analysis of the current science text, focusing on learning styles activities. The —4







1. What is the frequency of learning styles oriented activities by units of thescience text?
2. What is the frequency of learning styles oriented activities by chaptersand lessons of the science text.
3. What are common types of learning styles activities used most frequentlyunder each learning style category?
The researcher found content analysis to be the most useful technique in looking
specifically at the quantity and nature of learning styles-oriented activities in the selected




noting the frequencies of learning styles activities in each unit, chapter, and lesson, a
qualitative analysis describing the natue of activities under each learning style was
conducted.
The author in this study used content analysis to determine the extent to which
attention is given to students’ learning styles in the science text, Harcoart Science
Georgia Edilion.
Chapter IV presents and discusses the results in terms of quantity, types and
descriptions of learning styles activities addressing the preferences of first graders in the
visual, auditory, tactual, kinesthetic, and multisensory realms. It focuses on the three
, —research questions previously outlined.
4.1
Presentation and Analysis of Findings for Research Question One :
Table 1 (see page 39) presents data in response to research question number one.
What is the frequency of learning styles oriented activities by units of the science text?
The majority of activities across units focused on visual learning; three hundred and
eighty-eight (53%) activities were noted for this style. The second most frequently listed
type of learning style activities included was multisensory which comprised 175 (24%)
activities across units followed by 87 (12%) activities in the tactile category and 43 (6%)
activities in the kinesthetic mode. Auditory activities were the least frequently noted with


































































































































































































Within units, visual activities were represented most extensively in Unit A: Life
Science-Plants and Animals All Around with 84 (22%) activities and Unit D: Earth
Science-Weather, the Sky, and Seasons totaled 74 (19%) activities. Unit F: Forces had
61(16%) activities, Unit B: Living Together and Unit E: Matter and Energy each had 58
(15%) activities, and Unit C: About Our Earth had the least number of activities for
visual learners totaling 53 (14%).
Within units, auditory activities in Unit E: Physical Science-Matter and Energy.
number 21, representing the majority. Unit D: Weather, the Sky, and Seasons contained
five activities for auditory learners; Unit A: Plants and Animals All Around and Unit F:
Forces had a total of four activities each; Unit B: Living Together provided two activities
and Unit C: About Our Earth also had a total of two activities.
Within Units, 25 tactile activities were found in Unit C: About Our Earth and
represented the majority. The number of tactile activities ranged 7 to 25; 1 8 were found -
I
n-i Unit F: Forces; 16 were found in Unit A: Plants and Animals All Around; 11 were
found in Unit D: Weather, the Sky, and Seasons; ten were found in Unit E: Matter and
Energy; and seven were found in Unit B: Living Together. The unit with the least
number of tactile activities was Unit B: Living Together, which totaled seven.
Within units, kinesthetic activities were distributed as follows: Unit E: Forces
numbered 14, representing the majority. The least number of kinesthetic activities was
four (9%) in Unit E: Matter and Energy. Seven (16%) each were in Unit A: Plants and
Animals All Around and Unit D: Weather, the Sky, and Seasons; six (14%) were found
in Unit B: Living Together, and five (12%) were found in Unit C: About Our Earth.
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Within units, multisensory activities were presented as follows: Unit D: Weather.
Sky, and Seasons numbered 39 (22%), represeted the majority. Unit E: Matter and
Energy numbered 37 (2 1%), followed in descending order by 30 (17%) in Unit A: Plants
and Animals: 26 (15%) in Unit F: Forces, 22 (13%) in Unit C: About Our Earth, and 21
(12%) in Unit B: Living Together.
Presentation and Analysis of Findings for Research Question Two
Table 2 (see page 44) presents data in response to research question number two:
What is the frequency of learning styles oriented activities by chapters and lessons of the
science text? Table 2 displays summary data on frequencies and percentages of learning
style activities in chapters and lessons.
Visual activities were represented in every chapter and lesson. The range of
activities was from four to 16 (Chapter 2, lessons I and 2). Auditory activities were
limited in all lessons and chapters. The greatest percentage of auditory activities was in
lessons 1, 2. and 3 in Chapter 2, Unit E ‘Making Sound.” The range of auditory
activities was from 0 to 8. and 30 lessons included no auditory activities. Tactile
activities were represented in all 13 chapters in lesson 1, in eight chapters in lesson 2, in
12 chapters in lesson 3, in six chapters in lesson 4, in two chapters in lesson 5, and in 3
chapters in lesson 6, with the highest frequency and percentage (10%) occurring in lesson
4 in Chapter 2, Unit C “Our Natural Resources.”
The greatest number (12) of kinesthetic activities was provided in nine chapters in
lesson 2. The second most frequently noted number (11) of kinesthetic activities was in
eight chapters in lesson 1. Ten kinesthetic activities were in five chapters in lesson 4; and
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six kinesthetic activities were in five chapters in lesson 3; the smallest percentages of
kinesthetic activities were three chapters in lessoiT 6 and one chapter in lesson 5.
Multisensory activities were represented in every chapter for lessons 1 and 2; in
12 of the 13 chapters for lesson 3; in eight chapters for lesson 4; four chapters in lesson 5
and three chapters in lesson 6. The greatest number of multisensory activities was in Unit
A.
As can be seen in Table 2, which summarizes across the broad spread of types of
activities, several chapters include a preponderance of visual and tactile activities. In the
instance of the chapter titled Making Sounds (Chapter 2 — Unit E), the majority of
activities are visual (21), followed closely by auditory (18). :
By individual lessons, visual and multisensory activities predominate. In lessons
I and 2 for Chapter 1, lessons I through 3 in Chapter 2, lessons I through 6 in Chapter 3,
and I through 6 in Chapter 2, there are similar numbers (16, 17, 1 5) of activities across
learning styles (auditory, kinesthetic and tactile) with visual activities being the highest
26) and multisensory being the lowest (6). Lessons in Unit D contain the largest numbers
of multisensory activities by lessons (39), and lessons in Unit E number 37 multisensory
activities while Unit F contains 26 multisensory activities. Lessons 1 through 3 in
Chapter 2, which deals with sounds, contain 1 8 auditory activities; and for these same
lessons, there are 10 multi sensory activities.
Table Al in the appendix provides names of each lesson and the number of
lessons for Unit A: Life Science — Plants and Animals All Around. The breakdown of
42
activities for perceptual preferences follows: ;84 visual, 16 tactile, 4 auditory. 7
kinesthetic, and 30 multisensory.
Table A2 in the appendix presents the frequency of learning styles activities in
seven science lessons for Unit B: Life Science — Living Together. The breakdown of
activities for perceptual preferences follows: 7 tactile, 6 kinesthetic, 3 auditory, 58
visual, and 21 in the multisensory category.
Table A3 in the appendix records the frequency of learning styles activities in
seven science lessons for Unit C: Earth Science — About Our Earth. The breakdown of
activities for perceptual preferences follows: tactile 25, visual 53, kinesthetic 5. auditory
2. and multisensory 22.
Table A4 in the appendix records the frequency of learning styles activities in
science lessons for Unit D: Earth Science — Weather, the Sky, and Seasons, The
breakdown of activities for perceptual preferences follows: visual 74, kinesthetic 7.
auditory 5, tactile 11, and multisensory 39.
Table AS in the appendix presents the frequency learning styles activities in nine
science lessons for Unit E: Physical Science — Matter and Energy. The breakdown of
activities for perceptual preferences follows: 10 tactile, 21 auditory, 58 visual, 4
kinesthetic, and 38 multisensory.
Table A6 in the appendix presents the frequency of learning styles activities for
Unit F: Physical Science — Forces. The breakdown of activities for perceptual











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Presentation and Analysis of Findings,fir1Rcsea ch Question Three
Table 3 (see page 50) presents summary lata in response to research question
number three: What are common types of learning styles activities used most frequently
under each learning style category? Of the total number (388) of visual activities, 230 or
59% used graphic sources and organizers to preview, review, and assess lesson concepts.
One hundred five (105) of 27% of the visual activities related to pictures and photographs
to text in the science book and the Big Books. Fifty three (53) or 14% of the visual were
those that used science word walls to build vocabulary.
Of the total number (44) of auditory activities, 14 or 32% engaged children in
singing different lyrics to the tune of familiar songs: 12 or 27% had children use their
ears to detect, compare and contrast different sounds through music; 7 ot’ 16% had
children listen to literature distinguished between fact and fiction and/or to draw
conci usi OflS.
Of the total number (93) of the tactile activities, 33 or 35% engaged children in
selecting and using appropriate materials/tools in demonstrations and experiments, arts
and crafls to make models, designs, collages, and musical instruments. Six of the tactile
activities were centered around the exploration of science concepts through charts.
graphs. photographs, and murals; and 24 or 26% of the tactile activities engaged children
in making models and other products while 1 2 or 1 3% had children use markers and
index cards to make individual sets of vocabulary cards. Finally 19% of the tactile

























































































































































































































































































































































































































































































































































































































































































































































































































































Of the total number 43 of kinesthetic activities 13 or 30% used direct observation
and interaction like nature walks to draw conclusions. Fifteen or 35% of the kinesthetic
activities engaged students in making predicting, investigating, and collecting things to
observe, compare and contrast, and interpret data. Another 15 or 35% of the kinesthetic
activities encouraged learners to act-out/role play to communicate knowledge of skills
and concepts.
Of the total number (173) of multisensory activities, 53 or 31% viewed Harcourt
Science videos. Forty-nine or 28% of the multisensory activities had learners track print
as they read the Read Alouds or Harcourt Science Instant Readers in small groups or one
on-one. Twenty-one or 12% of the multisensory activities had small groups or one-on
one. Twenty-one or 12 % of the multisensory activities engaged learners in moving
about to observe, record, and collect evidence of materials that change during
0experiments. Forty-one or 24/a of the multisensory activities used technology links
correlated with the Smithsonian Institution, SciLinks of the National Science Teachers
Association (NTSA), and Harcourt’s Learning Site, to add depth to chapter concepts and
meet individual needs. A total number of 9 (5%) of the multisensory activities were used
to describe and sort items by attributes to draw conclusions.
Summary of Findings
In conjunction with the content analysis, the first grade science text was used. It
consisted of three teacher guides with one student book complete with all units. The
teacher guides integrated all curriculum areas in Life Science, Earth Science, and
Physical Science. Life Science consisted of Units A and B with five chapters; Earth
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Science consisted of Units C and D with four chapters, and Physical Science consisted of
Units E and F with four chapters.
The following distribution of learning style activities was noted in the science
text: 388 visual, 173 multisensory, 93 tactile, 44 auditory, and 43 kinesthetic, with the
majority of activities being visual and the fewest number in the kinesthetic area.
Across the text were the following generic activities that used a multisensory
approach: Graphic Organizers for Chapter Concepts, Science Word Walls,
Transparencies to Process Skills, School-Home Connection Lessons, Read-aloud Story
Books, and the Online Technology link and the Webliography Site. Throughout all three
of the teacher’s guides, learning style activities were consistent in level of difficulty and
complexity, with enrichment activities also being widely distributed. Effective strategies
itlinked the science content to provide opportumties which embrace the students learning
style preferences.
The summary includes the total number of learning style activities in the science
text, the total of activities in each of the following dominant learning style preferences:
visual, auditory, tactile, and kinesthetic and the non—dominant multisensory approach: the
modality most frequently addressed, and the modality least frequently addressed. More
specifically, a description of visual, auditory, tactile, kinesthetic, and multisensory
activities is offered. This research did not involve changing or modifying the activities.
nor was it intended to detect cause-and-effect relationships.
Other observations that were noted follow: every chapter and lesson contains
visual and multisensory activities visual activities are most frequently represented
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throughout all chapters and lessons; thirty;three lessons contain no auditory activities;
and three chapters, Chapter III — Unit A, Chapter I —,Unit B, and Chapter 1 -- Unit C,
contain no auditory activities. Further, tactile activities are represented in all except 1 3 of
the lessons; of the 39 auditory activities throughout the text, 18 or 45% were presented in
Chapter II — “Making Sound;” and the greatest frequency of tactile activities, ten, was
found in lesson 4, Chapter II (‘Our Natural Resources”) of Unit C.
Meeting the needs of students with differences in learning preferences continues
to be a problem, particularly for elementary school teachers. The problem is exacerbated
by curricula that do not adhere to theories regarding expanding the instruction to embrace
the learning styles of all students
:
CHAPTER V
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS
Introduction
This chapter presents an overview of the study and a summary of research
findings. A discussion of conclusions which are drawn from the analyses of findings is
given, and results from the study are related to results from major studies reviewed in the
literature. Implications emanating from these findings are discussed, and
recommendations from practices, policies, and research are made as appropriate.
A plethora of research exists which shows that when children are taught in ways
which complement their natural styles, higher levels of achievement are realized. Carbo
and Dunn & Dunn (1991), affirmed this theory in their book Teaching Students lo Read
Through Their Individual Learning Sty/es. A study (1979) conducted at the Ohio State
University’s National Center for Research in Vocational Education supports the same
theory. The study showed that students who were matched with environments, methods.
or schedules that complemented their individual learning styles achieved significantly
higher standardized achievement test scores than those who were taught or tested in a
mismatched environment.
For young children whose growth and development are continuous, the study of
the influence of a structured approach that matches teaching methods to specific,
identified learning styles is relevant. Because of the relevance of learning styles to
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achievement in science and math among learners in many of America’s schools, it is
important to add to the research how integrating learning styles based science activities of
the selected text for first graders in an urban/suburban school, Harcourt Science Georgia
Edition, addressed their learning preferences. This research purported to do that.
Discussion of Findings
Activities for visual learning styles were the most frequent type of activity noted
in the text. Across units, there were 388 activities for visual learning styles. The most
frequent pattern of visual activity (50%) was having learners use graphic sources like
transparencies, workbooks and bulletin boards for lesson concepts. Twenty-seven
percent of visual activities engaged learners in relating pictures/photographs to the text in
the science book and the Big Book, while 4% of the visual activities had learners using
the Science Word Walls to build vocabulary Overall, the visual activities engaged jffi
learners to use different levels of thinking by having them discriminate between similar
elements, apply new knowledge to recognize sequences of events, compare and contrast
$
elements, use vocabulary to describe visual phenomena, and observe and describe
changes over time.
Multisensory activities for learners were the second most frequent type of activity
noted in the text. There were 173 multisensory activities across units for learners who
benefited most from the combination of two or more learning preferences. These
included learners viewing Harcourt Science activity videos (3 1 %) tracking print as Read
Alouds or Harcourt Science Instant Readers are read in small groups or one-on-one
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(28%); using technology links correlated with the Smithsonian Institution, SciLinks of
:
the National Science Teachers Association (NISA), and Harcourt’s Learning Site to add
depth to chapter concepts and meet individual needs (24%); moving about to observe,
record, and collect evidence of materials that change during experiments (12%); and
describing and sorting items by attributes to draw conclusions (5%).
The emphasis on visual and multisensory activities is keeping with the nature of
science learning or science process skills in the text. These include observations and
making inferences based on these observations; communicating or transmitting
observable data and ideas visually, orally, or electronically; using logical reasoning to
make conclusions based on observations or events; using observations to identify
common and distinguishing characteristics among objects or events; and measuring or
making quantitative observations using both non-standard and standard measures. As
well, the preponderance of visual activities that are classified as reading speaks to the
author’s belief that reading underlies everything students do in school, and that many of
the reading skills that are taught are reinforced in the science text.
Activities for tactual learners were the third most frequent type of activity noted
in the text. Across units, there were 93 tactile activities. The most frequent pattern of
tactile activity had learners using appropriate materials for indoor/outdoor class
demonstrations, activities. and experiments (35%). Twenty-six percent of the tactile
activities had learners using various phenomena to determine texture, size, shape, weight,
and other characteristics. Thirteen percent of activities for tactual learners used markers
and index cards to make individual sets of vocabulary cards for each science file box
—J
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while six percent had learners explore science concepts through charts, graphs,
)
photographs, and murals.
Activities for auditory learners were the fourth most frequent type of activity
noted in the text. Across units, there were 44 activities for auditory learners. The most
frequent type of auditory activity had learners singing different lyrics to the tune of
familiar songs (32%). Twenty-seven percent of the auditory activities had learners using
their ears to detect, compare and contrast different kinds of sounds; 25% had learners
exploring different sounds through music, including various musical instruments and
other modes of communication; and 16% of the auditory activities had learners listening
to literature to distinguish between fact and nonfact and/or to draw conclusions.
The least frequently noted type of activity was for the kinesthetic learners,
totaling 43 activities. Across units, 35% of activities engaged learners in each of the
following categories: acting-out/role-playing as learners communicate knowledge of
skills and concepts; and predicting, investigating, and collecting things to observe.
compare, and contrast, and interpreting data. Thirty percent of the kinesthetic activities




The frequent use of visual activities reflects the preferred learning style of the
majority of children in the first grade class that provided the impetus for the study.
The research (Lawson, 1994) on science and learning styles supports a greater
infusion of tactual and/or kinesthetic methods. While there was a balanced representation
of tactual and/or kinesthetic activities, they were usually used in conjunction with visual
activities.
The limited infusion of auditory activities may well reflect the cognitive
development stages of young children. At the stage most often encountered in the first
grade, children have highly developed listening skills.
Visual process skills undergird all science learning; while auditory skills are most
effective in learning concepts which integrate sounds. The strong use of auditory
learning activities in the unit on sound suggests that auditory styles were required when
they most supported the science topics or lessons. The limited use of auditory tasks
throughout the science text may reflect a need for the authors to revisit their sources of
auditory activities and to expand the range to include more activities of this kind.
Recommendations
Based on findings from the content analysis of the first grade text, the author of
this paper recommends the following:





2. Teachers provide opportunities for students to engage in science activities using
their preferred learning style, as well as work in other areas to strengthen their
least preferred modality. :
3. Teachers be guided in developing learning styles activities in science units where
certain preferences are underrepresented.
4. Teachers be provided with staff development opportunities on learning style as
well as ample curriculum materials which accommodate diverse learning styles in
all content areas.
5. Teachers and administrators communicate to parents and other stakeholders the
importance of addressing students’ learning styles as a way of meeting students’




Al. Frequencies and Percentages of Learning Styles Activities in Science
Chapters and Lessons for Unit A
A2. Frequencies and Percentages of Learning Styles Activities in Science
Chapters and Lessons for Unit B
A3. Frequencies and Percentages of Learning Styles Activities in Science
Chapters and Lessons for Unit C
A4. Frequencies and Percentages of Learning Styles Activities in Science
Chapters and Lessons for Unit D
A5. Frequencies and Percentages of Learning Styles Activities in Science
Chapters and Lessons for Unit E
A6. Frequencies and Percentages of Learning Styles Activities in Science
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